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!r,,z_.__f,,rJ::a'..io,_ of NiAi
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i'V;i[iar_ .:,.i,f,_,:,e.ilu.5,1i,:,lt _,f _talisti,:a[ titet,.:it, dvn.:mu,:_,.
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W,> >_.::_ "i._.,.......,._,.,_..SiAl .si_tere,J .d!,)ys ,_.s _;e used previ,:,usiv.-. A] ,:',ntents..
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I i ' I " • " _ /_ I[ *
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2. hL (A,) 'Transformation "Temperature - C:omposition Curv,-,

'_ l:,l_:,t ,_:i .:,_ tezu? ._.-_tur. _ ._6,_znst ,:,:,mt,,,sitk, zt is ,iisl;,l,_3'e_f ht EI_ ;. F:_r
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• ' " - ".L-: A!__:a_tic 1-n,:,lul::s _-,`.,ec<:,.nesJ..Ibe. i herel,:,r_.. =:

:,:L,:_.r.'..._:,'.i.,.:: :in,:x,:.:s,:,. Ln NiAI ,:ompotmds the sJ:teaI _][4_,:{i1', L,e,:,.:zt:_s !,:.,,,_'_I,.q
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.... ' _1' >
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, , , - . . _ t7 .

, .:.:/ _*,:s:_,:,u_ q wm,:A :s .:,_i:_rge :_s _:,.:tt:,:a,..uZa. Faliiw.:, ti:_.-.ia_t_,.

d4il_,.,[l:.'_.,) _l.-f_-f,.:_ D,S ill _. ,/:>llCelltl-,:_tlOi[ O! ZII c.[ t..:2 :iv_,:l:_,_$__s. III_S4 i:c:._

.....:_....:....... "...._ " _'_":_:th_ ,::>mpositiou,!_.[,_,:,!_:::,:_-: :I,

• cJjx, _,'_l:u,_,r:,t:Ke ::(,W#'¢_: B:_l's Vla__% ,::in Y_Ot "i'4 _ :-tltV quantit_tlve ",_It,Je:stan

-'.F:elation between M_ Tenlperature and '1"

:.it:.,.:,'_ .........:,--,_ili-tzaztsfolriLa'_lOn"is g¢_:_.:,_.t.-,,.-i _,..._ .:_i,:_iazt,-e_,eiv,'eel:_x:th,:dpi,.

:,. '_--__,___:.:.i,_ _'_ti: i_,.n-.:l:._.i:t:,-.ilene:_":.As s:iB-_:est_,:[_:,',the

:j. :;. : _t:r::V_'*.: :.j.-AZ-::'.triI_II'__, [kr ::ait_vlhL,_.i:,i: i_.V_-i_l[)-_- _LqJ'.i

.... _:._._.... _:__.:t __s_,:_i_....... enougt- t,:, i. e neglected ,ompat_d. to the nen-thennai _.,as-

,-_....:./':,-":_--:,c,::s:}tat '.,;'_.it:_,l".........,:t:th,:ul',.._es,.ieter:mnmg M,'',_d,-,:A, te:ni:e:-

, ' II ._, • l l I r.r - _- L:I'

N:_ _] ' : , -r-..<::. _:::t_::_,:: :_,i.:','_ :he <:ides ?! t}tese te::ip.r,,tt,,.._, i_

iDlf, A_) < M: <.', A_. (ii
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(a) Parent Phase (bl M_rter_stte P_',cse

O aslte[N ) c_

• J_s_le _A, zr N )

T""

. :_"r..l':'.,','l.__. .\_".tt".ei-',s;,ti': tr_asform._tion of the _,.,,.,:,nd kind.: For thls ,:.:_._,, ti_,:

4t

'! " A,. ....

.......-....'::,:......,..._,v._ At ,._,revery ,:lo_efor .X'[A]cuml:,ounds ii'ig. ':,.,

,_ " _;14551< ,;_lli_,;,ti ,l_,_<,1

_!te_ r !±_:_'[;tv iIl:3Y _'" _e,:ondary -_i|'ect_t,:,the t._n_[,_,_n,:_t[on,in the nexi _,:tl,:,n

v,e -.:_.,_.u_a-.:.J_e_n,_ztv -'_t_.ese4e,:[u,zt:on

5. Yr_:e Energy

.....m -.t _1-" L,un,i that tl_e _" '".,lartens_tt,: trau_f'ormatic, n ,,l:,._Vs ti_: :' ' '

,. , ._.aIt...._ll.].,ItaS___'_" '_,iLt:t{/Cit Site itiKhest r%uhu _tru,:tutes ,)l the u_zent ::tad "" " ' "

" "t",' %'', _ P ] '

Ai' :u, :d<,z:-_ zn_.iniv _il .:d the _ sites _n t}_ I.,a.rent _2 ttru,:iuze. Hc,;;r_v.er. hi

:1_,- .....,;'.-u;_'," :,1,_,_ _,:r_ s,';, f,:,_ XI se_:,ar_te ]e.v,,r_ ,:,f the LI _,.,"v.,,:tur_ _vhi,l,
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E<B2'/JV = Z_t,.^(l- X_17'2- Z_v_X_/2

wh__:,: /- , ,.,,, ,, ,.m , the .rL_aInbeI('f the nearest neigh't,,n _tun-ts _:_d is b i,.,x A2

]::: .:':, :_",.t.ds. V.t._ is _n httero.,:tion par_me'_er, _._therlnodyn.._n_,ic fu,:t,:,:. :,.n,}. is

" ' ' - -_ l.:2. 5mal._, tit-. mt,:.ii_.'.u :a,-:.r._> I<,_ " _' ,-+ ',,z,._ja.:_,.t _q: _.t_ V.AA . v t_ltr 2 ,.._,tD._..lt}aVlb:l_'

_! atru:tu:+. :,.::-_', '-: v::>resse,.[ i:,;"

E(Llo)/N : Z,t,^._ (I-Xe),/2+Z,ve_ XB./2

+ ZtV.i_ X_ [l-(1-S_/3)Xe] _;+,_

1 _ P * l I

,, i_-_;- ,., z-:_>,-'se_.ts Vl_e_,t:,mtb,e.z c,_ the _Le.:ue_l nmght'or :_tums ._a,._ is 12 fu[ 'h-: A]

i...5 ::;+_tala Tit,:- therm<,dS'n._rd,: fa,:tcrs L,, the LI _tructure ,:;re xq?_es,e.nt,:<[

_,v _.h-" _,ri.m_ ( ) /he l,:,_.ai mtrnbe_ ,,_ _tiomi,: _n.:mgemem_ _s give_-. :_v
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i ,_" .+_/°_,. , ,,._ ?_ _ ,

W= [.N/2]!CN/2D![A/a]!-I[AtBj!-I

[B/a] !-1 [B,;,8] !-1

::'. :: t;::,_ th:- ..........'-_,......_.......'_". 91_tigur_tion, _, may. l-,,.,.._vr;,t.ten 'o',"

= k in W

= - kN [XB(I" S) In {XB(I+S)}

+{1-XB(1-S)} In {1-Xs(I+S)}

+ XB(1-S) In {Xs(1-S)}

.-{1- X_(I- S)} In (1-Xs(1-S)}]/2 7J

Titi,_ ._gr.,.es with tl>_ e]tt1opy of ,-onfi. gtuatlon iq-,r,tb.e LI _trtl,:ture lorn-te,_ _onl

tit-. B2 m.,_t.,-: _ This sai_;est_ tlud ilt tit-. B_a_s-Willi,a-_ .._,p_..<m.ati,.,_L tit:

_'_'_';'_"---.-z., ,,i.. ,:,/_h_ttr-ativn .,l_.a,'.-,n,*t...,:ontril:,ut_: to T wh:re two structures :G_ve the

F(B2) = E(B2)-T_*f(B2) 0,9, 't

F(LIo) : E(Llo)- T_+/(Llo) _L',)

B2 /, A2 I-X_- _V..\2 .\_ it);ii

( L:, So ..\i 1 At< -/_ .-_.I A_ i":)],)

.,,k :_ _,,---,, ..:,,_ *t*_-.; are spe,:;,h,: },eats :[or it,:,: aad b,:,: stru,:tur_:-5 _.,tpure meial

k _ttrt)t,:._. ,_li- >',(A'.,.<)-',ndr_t:.',._)befr,-:,een."_" '" "' -_8i+sfoI. A1 md A2 ,.r,,-sl:-d',,. ,,f :_t,:m

:, _,- TiA :.,_ '2'] Th_.n. r i may i:_ expressed t:,v
° :g -

ill
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F, A1_: Z..\I'. . ';-_ .f,'A:

F. A2 Z,.\'_,. 2- f.'A"

" "' free energies of _.q.

-v:Ut:,.q: ........ ),|,>',_ nq5 e,au _t:oil:

(J'i_:

; 1ifi-,_

1 '

(8) be,:om-. _.qu:,,: :_ ._

F, ..'_2 F._ .\1 1- X_ '- F_ .42 F¢ A: .\':.

Z_.\'Vs_A'_ 1- 'l- S:.'3 A's

- Z_NV^_XB' 1-",I-S_'_X_.

Fs,',A2>- F_, A1): a_:- bs,T ;i2a

F^,IA2.'- F.,tAI ) = aA,-bA,T : 12i.,)

' " ve_ltto._; a_': :: 5564.72 :i/m,:,l i:, 1.iJ4,.;i-.:,u:n::n e: _, used the f,)il,)wing " " , -

"' "" ','tool, b= 4,01i6 J,'molK. :n<,._i,., :_- - l(i_jo.:,,4 :

* i:, ,.,>ie: ...... "" ' .- . .,.,,r-- idghe:. .... _,,,_,.L :nagiteUc e_),:t_. _;e use,] .:,l,r: ,and ,.,_"".'51ues

.....; ...........:,I,)0(!K )

-'_::-_ v::n:-_' ..,,: :, ,;,:_s .:_kpr,.,xhnated to b:, 1 _:a,:e the :_:AI ph._se is ,:__:.a}_,le

.,.-:,.._, ,...... , :,=a,t. ::aat i.. ' t.he ltlal_ _ - .

':',"' -1'.:.4x.! w-: us:.agif-a| _,_fc,.qnat:cm{or >.,.Ai_,t" " ... ..... ... ' .... ..% I,: _',:V,<;,_:n:_5" _'"

,,_,,,,:i,..,,1reef ._t ? K rib:u:-:_, .,- ._l.moi. ].,ui th,: ,In:_zen,:e n:av l..e negu_.,l_, it,.

-,-,......... _,-.... -i., .... " "" for tl',__r I '",,-"f VIA!. i.,, :.,ut _,,'e,_.fill ,:v,_d::ate

_2
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4rig th_ .-t._ _.nergy for :XiAI illter irielz_] ,;OllTll, Otllt,Jf, and ._lllio negl_.,:ie,.t -.ff_.,:ls

i:,t _4ll.atiOli O_ ,0,.Kia,i Iatios LI,-, on -a..t_, Yet ourM the [e_. _' _"V _.n.alysis _how_.,:l

,l ..... [h7 "_ " .... . -=<,:., :x_..c,, ,. _emi-,_iu.antit.:_tiv_-iy ._ilrees with the ot>_,,rv,,d :.omp,_,siti,;,n ,tepen-
• • 4 t • _ i

.te:,.,:e ,:d M. iT } The ioflowing may t,- ,il-,i a., two l easc,n_ that ' 'isti,.ai
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